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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device for preventing the abnormality of a MOS transistor 
due to, for example, an inverse narrow channel effect and 
a kink phenomenon caused by the structure of a trench- 
type element isolating region, and its manufacturing 
method. 

SOLUTION: The upper surface position of a CVDSi02 film 
18 that is filled into a trench part 15 where a thermal 
oxide film 16 and an SiN film 30 are formed is set upward 
from the surface position of a semiconductor substrate 
11, a sidewall insulation film 31 is formed on the sidewall 
of a CVDSi02 film 18, and then a pad insulation film 12 is 
etched. After that, a gate oxide film 19, a polysilicon film 
where an impurity is doped and the CVDSi02 film are 
formed, and the gate oxide film 19, the polysilicon film, and 
the CVDSi02 film are subjected to patterning, thus 
forming a gate electrode part 3 that is constituted of the 
gate oxide film 1 9, a polysilicon gate electrode 20, and a 
CVDSi02 film 21 on the polysilicon gate electrode 20 is 
formed. 
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(57) [fift] 

(kink) a*«CJ:3M 
OS h7>y^^©H^«tto»4*IB]tU&*»(MS 

JMtfcK 1 6 * S i NSS 3 0 tl 
tz V UV-fgfl 1 5rt(c£«-f SCVDS i 02 Kl 8© 
±ffi(£B£¥$tt*«l lSSffifii^EKU CV 
DSi0 2 ff 1 8©fflS(c-»M K**- ;H8»R3 1* 
JBfiELfcSL sty KJgltltl 2 4x^>^U 

KiUlFCVDS i02 .B*£ttL&&. Cfifcy-h 
Kfl:K19x #>JS''J3>K£j:vCVDSi02K« 

-MHS2 0 fctf 'J^'j3>7-hSfii2 0±©CVD 
S i02 lfc-C«***i.sy-h«iffi3ftJBdEt 
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(2) 



[mm*®®®] 

g|5{2S* J *S(*a««ffittSi^-lr.^^*^^ 80E&® . 
nJB»3©lfiSM©ffl9C«rt*tifcv JggPO^gP* 5 ^ 
4:1" S 

f- ^ >*«WftB*U BB±»tt 

3 ] new 1 ©iMtiwt. mm;**** c 
hs^ahta, 1 cbbc^mmmsb. 

[»*R4] tt£ff!2©IHUK(*x SiNK-e**;: 
t&ttmtti, »#« 1 ££«©#*§<*£§<> 
[ft£fi5] ffiB$3©lBSRI& CVDSi0 2 SM 

So 

6 ] WE1M K f *-^Hfi«Ktt, S i NBft 

n&zztzftWLttz, «#Jiixtt»#*2CE« 

©*B#KB. 30 
[B#J17] flElfittRii* CVDSi0 2 US?** 

mtb Lfe^«*R©«&&»cs«'^ 

*«itt&IR±t:lMbfll*fla«<"SiSi:, 
iSEyihv^Ks BylB&fbiMfcitfMB^ttSffift^ 

i»fihl/>f«©«E*M*MRBii»C» 8 I ©16*1181 «• 
ftJB/dctSiSfcv 

ftlB& 2 ©IfiNfliU: fc » 3 ofellH&lttt U HuiB^ 1 
©WIRiS £OT»BS 2 ©ttttffiftjgjft LfcWE hu > 
f-»ft«B!B 3 ©teHR-CftA? % IS t , 

b5I2B3©«s®K*x iJB*h l^^t 

buI3* h y/lRiS-tttfuBx h y/tRfcS-r«&0©tt 

Eft 2 ©ngjssiftiifcs-f * IS 

teJURftttBl/fctt* i'^/^fl/t, B?£Mt3©& so 



*B#*fi±fc8Mfc«*JBii-*-4iSi:, 

aisfc. i 

'fluid h U>^S»{C3E«ts4*iK*ii«t2.X«t. 
fffBttttKft* b5§3* h vAttt** h vJ<t bTOFB* 
SiSt, I 

JHinftiiftLfc& if^^Lt, UEH/^f 
«Cifc*bfciirai6B*©riactM Htfa—JUttHI 

ft 6 is *: ft # * * d £ * a 
©gtft£i£o I 
[»#« 1 0 ] iiiBttftijtau ««WbK* *v»sc 

VDSi02^fea-Ifcft^ai:ta> ii#JS8lCffi 

[ii^JH 1 l ] ttE* h <y|^KIis S i NflST-feac 
t&<$mttZ>. »#8 8 KiE«©**{*£B©»£a 

[ 1 2 ] 851381 1 ©l&itfKli. &KftffiST- & i 

[MS* 13] ME«2©;«5gSII±, SiN«-C*4 
»*«8jCE«©¥*f*8B®»» 

[tt**14] ffiB*3©ft«K& CVDSi0 2 

im&m 1 5 ] heim H->*-jne«Rtts s i n 

R-Cft*^4:ft*Sai:-ra, |w^a8XI±l«*Ja9lCa] 

«cD^{*^a©ssii*?£o ; 

(ttftfi 16] fi»E h U >jf"SI5^^* bfcS5a3^^K 
(i. CVDSi02&T*5i3i:ft8«i:-r5\ 

9 tE«©*»(HiB©*a!»a!. 

[«w©nii*siW] 

[000 1] 

©«a)jiscMu *6fcBlu<tt» vi<>?m?ft 

«««C««ft*'r**«(t^B*J:tft©R»»*C 

[000 2] 

[S£*fflttffi] *NMttS*C»rtSftfc**{MSB©a 
flWiB^tBftWt^B-rai *^W»«tt«i:LT, 

OCOS (Local Oxiidation of S 
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i i i c o n ) miz £zm?®fmmt, &&&&& 

9M. (hU>J-7>( V^ 3 » tt*fci»*«. LO 

SfiiSECT, bU7.<D®mW&t)s LOCOSafc:.};* 

tefctS^oaUfcAMtU*,, h UVf-T-f VI/-: > 

1 0 0 0 3 J *fc % £*©¥*tt8B©»aaMblcfli 
IK ¥#ft£B©fll£Jk?-?ft:& % 0«;ttfMOS 
5>**tt* 5 7 d >WT<OISH-^i£^-^T-ffM 

^-;i>T-Sjfti**i-5MOS h7>j;7*(:iw^ m 

OS f^^T,*©^ 0J*tfU^Mi£E, 

OWtt»t*B*ttlB*»JEL«c»*i«4 6r» *© 

^i^St$i|©^*ife7 , D-b^©^^ s MOS h 7>i? 7 

[0 0 0 4] CCT'li, ^©hU^^SjR-?^^ 

H5Ha7*#RLTKHt*. CCT\ E5 
*«kWH6tt, *^i*«g©M0Sh7>^^^gi51lc 
£tf St*- hBfiM#fi®£«mBB&ii%l&6<2>-C& 

t>, 07tt06 (e) ©PSB©&^ET-S>5o **\ 0 
5 (a) tcjntJ:?^ l±tcs«^j©g 

ft. »B*h»^Rfcl,T©SiN||13J:, OTMS© 30 

W*ECVDatJ:OJt«-rs. »fc. 7* WW? 
7-fftffi£ffll^t\ MOS h5>^x^gBl©Jg^7>g| 
Sl«2©tf ';->i|;j>Ri 4/S i NJS1 FJg 
IIR1 2 >yu «v»TJNMM6fi 1 l*x 

ff->^U *g*g«l l©^7>Kffl» (M/> 
«£-fS;ifcT\ NU>?-giJl 5£flMTSo 
[0 0 0 5] ^ 05 (b) C**J:5K, IMIfbt: 
i »> hi/ >7^S15 1 5 OflSSCff ^MBftR 1 6 *J&£ 

Kl 7jWB«3ftS. •€©'<& ttECVDSCfcftCV 
DSi0 2 Rl 8*Jt*U hl/>*-ai 5&CVDS 
1O2 JR1 m%Tz?o 

[0 006] fct, @5 ( C ) C«f«t-5t» CVDS 
i02K18$£, 0M.-tfCMP (Chemical 
Mechanical Polishing)S^ffl 
HTBWU ¥iHbf 3. £©B, CMPfcCfcaflM 

a. * y a >m 1 4:#bf&;* s i nr i 3 tcm 

fr-JC^T-, H/>^-g|il 5KJJCVDS i02 SI 8 so 
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[00071 *c, me (k) c^t«t-5c, siNja 

ifct. ^ietSMOS h7>y^^g51©^-h^b)S 

*jBttrs&»®> iJErtiaiig^ffa. «* % c©& 

• *tr$£fcT. 5tiJ»5CVDSi02 

(d) t^ti-5ftJBtt-i:4So ai*,CVDSi02 R 
I 8©±ffl8Pfcffi!JggBfcH©x^>y#g / ^ h 
5fflSffl±S©4i8fbRl B#x.yf->yz 

1 5flfi±9<D^I»»fi]j l*B#*3l,&RSj:«: 
[0 0 0 8] (ej) (C^r<fco(C, ftfftfliB 

- h mfii i: r 5 * <> ij 3 ^rs«e c v d tt-cttft 
U tt^TTMttt =*S 'J -> 'irj >JS(cteg[LT^ 'J i/ 

3>Btftttaaafl:u ^oajcvDttci&cvDSi 

0 2 R*it«-r*. 7:* h >)v?y?-<&mzm 

^X. CVDS*i02il/j||'JS/ij3>i|/y-MWb 
Rl 9*/<*-x>ytT, jy-h«fl3Rl 9i:^Ux 
D3>y-h-m«i2 0i:^i)jv>j3>y- KSffi2 0± 
©CVDSi02 R2 ItCcWS, MO S h ?>i/Z,f>8fr 

i©y-ha@gp3*^fi)tii5„ 

[0009] *©&&, Bn|u:*«t«A<, *ac*r 

SSffitJ:?). LDD (Lijffht ly Doped 
Drain) l^-f 'K«5i*-;HttW»jfc v-^ 

[0 0 10] LfrbfttffK j±SLfc¥*<ttM#J:TF 
*©»JB*iSt*^Ttt. MjOS h5>i;7.^gf l©3f 
M©M O S h 7 > ^ ^<4|#f# *i£ ^ fc ^ a fflm& 
*4tSffl6s$>S 0 Ctitt, IMOS h7>^^^g5l© 
MOS h7>i>**©* + *!/ug£G|®jjSft % fiP^E6 

(e) op»*Qac*itfij(Hit:jeBr*t©-e*' 

MttSttx B7t^-fJ:5tboT^*. E7lc,^-r<t 
•5t, QBffl*^Ttt, l©hU>^gpi 
5«S©±a*ft»)H&J:d|fittt!BTf, y-hfifbRl 
9i:*y^'j3>y-h«i|2 0i:36««j«**iT^4fc 
»t, MO S h 7 >-^^ ^ tif \ ^;i/gtfUff±©^^ 

«2 0-e*0B&«afca-afeA»fc:m>Ttt, 

8<4^t, C©S7>©M0jS h7>i?^^£DLtl^ 
SE* < iS:H-±©U*V^«EiJ:»3'J^<J&:2 >> ^flfMO 
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s h5>v**©&&^+;f;i/&5itf«£L£:^ 

KU-f >«EC»f*-KU-f >««i8ttfc:*>* (ki 
nk) a^fc^^SS^tt^SnSo JiftLfcMO 

s h 7 > v 7. * tmn&m?- ♦ * ;na>s^* > * gi&© 

*fc«BBfcLfc¥«{ttMC*^THBfcfc 

[0011] 

[BWtfff&bJ: 4 ±I3tt*©M/>f-S 
©B ?#BBtt * * 1 3 SBtMb L fe *S<*gg (c 
MOS h5>S?^>»©hU>f-§8*?-^«fll»0 

Watt, mos h5>y;i*©tttti:i/c**a&s 2 

«*«*ai:^-3HB*«»-3. *«Wfck ±8B*«*#B 

LT^^*vfc*)©T-*l3. ^©iWI±s hU>^S^ 

BB«C*SM0S h7>5?**©B1M*tt©*£*l» 

±L&*»«a»B*J:w-e©Ba)5«6ft»tt-r*i:i:c 

[0 0 12] 

[WBft»ft-rifc»©?a] **W©*»*BB*J: 
V^oSii^iStt. ±»©^M4)»*-rsfe«)fc:SSg-r 
&6©-C&!K #*MII©##tt*Btt, bU^ffiOB 
?»BB«ft*t*»BBftbfc*»»«Bt*^Ts 
B?^BB«(0 h u>f-»©rtBCJKJat3*ifc» 1 ©16 

bk£> mi<r>mm±\zmi£Zhrzm2<Dtmmt, 
m i ©££R£ £ vb 2 (Dtmmwt&LZftrz y u 

artt*«t4«BRt» *&i!lli©±SW4S6 J ¥3if« 
«£E(ug<fc»)±££S>f)> KBM©flBtt«SB-eft 
SB3©£B1IU:* B3©llBJK©«fifc:iBi**ftfc, 

B»©*«jw*FB*fca*aiM \***-iMMmb 

[0013]**:, *«W©*'»fMSBtt, h U 
©«?»BB***1-*KBBfliLfe**(M8Bt*v> 

t, BT^B«a©Hf>? L aJrt***u «is±gf& 

fl*¥**£K*B(ftBJ: 9ft < x flSttttSB-Cftt 

m.mt. «iii©B»t»jjt#nfc»-f 

Bflt * * t •& Z t £ W » k t * * © t- ft 5 o 
[0 0 1 4] Bfc, *£H©*!Mt8B©HB#&l*. 
h U >f-S©B^«««**1"«BtMWb Ufc*»ft 

»B©KB*iSfc:l3V»T. ¥#ttS1R±c:tt<bK«$J£ 

-rsifgk. «fb«±c^h»/«*«js-raT.Bk, 

* h w /<BU KfbB« «fc Sivf^l 
Ts B*£BB*i:*i M/>f-»*«*-f *xgk, 
h U >f-ffi©**{*S«ftBC, ff 1 ©BBK«)Bi£t 

Silii:. £2©£41Ig*£tt*-3:i:eJ:. !H2©tg*i 
K±CB3©g4UK«*tBU Bl©«MH3*tfB2. 
©«&S*^bfchU>?ft*B3©£Bltt&4|-f 
5Igt, Sf§3©l&iiK£, ;U»/lRftXhs"ti:L 
TBB-ra-xBk, * h vHMUtF* h »/«4:Bt 
aS5#©§g2©Jg*g|g«Bfc£-t5lgi:, IglglgfciiS 



[00 15]lfe, *«H^*«itttB©tt&#&l*. 
h 1/ ^f-fflfflB^BBW^Wt SKBBft l/fc*B* 
BB©»B*iSC*^Ts *«ttS&±£ttftiM*J&/ft 

* h -y^K, BftKfc£TJ+Btt»S*xs»*:/yi, 

vrtBL*t*&tixmt.. B«K*£ttbfe& x.y* 
'«**l/T, H/>f-«t3&«Lfc»IMI©«Bt:*^ 

[0016] **wtj;-fttk ±m<Dm*m$.$iW}i 

>*Bfi©±«©JBB«a i lifcac3*U M0Sh5>** 

^©^+^;u*i^(n]©y- imimtv- m&w v v 
7 > * * ©sm^tt©^4* wmi" * ^ ^ ^ ^ s ° 

HfB©Wt**f iMOS h5>S?x4»ftBj« 
B^Fi: BBBflJlifc***BB©ffi»4«RrB 

[0 0 17] 

[«W©Kfflli©«IB] BlTx|**W©IMWJ5Ufc©e» 
fi»J{co^, B#Hffi*#JSUTlWI!-f4. feistt*** 0 
©iiiW -C #S3 L fe 12 5 « J: Of H 6 ^©^fiEgiS^ i: RIB© 
jo ftjftaft£ttv H-©#B«F**«"rt©i: , r*. 

[0018] »K©^Bm ii 

*««©*!B«tt H/Vf-^CB^BBW^tSSE 
BBib Ufc*»(*:»B*J:W* ©BJt*at**WfeB 

fflbfc{!«-r*>!J. cn*Eli|*jj;u t 112$r#^LTl$iH^ 
r*. C:CT\ Elfc<ttf02tt, ^B(mEB©MOS 
h7>i^^^g|51lv:fctt5x|M0S F7>y^Of-t 

*;vti^isi©«iB&«ffflia*^t*)©Tfts<, 01 
(a) tsriac. #^(4»®l 1±C*BW. Brii 

«t»>, KJP«8nmBRB4bfcB» Bai"*WB^B 
Kp©^h?»/<ktSBB^h|»^R, «*«BECVD 
i£^{C«t5S iNUl 3*SgJ¥ftl 5 0 nmSfiifiB* 

4 SByitfJ 5 0 n mSBB«jt So 

[0019] 7* hy|v^77-<a?esffl^T, 

MOS h7>^^Bl©BV^BB«2©« > JS/U3 

>B1 4/S iNBl 3/^;-^ KKBJK1 2 

>VL. BVT^B(UUSl!l«. Wi«i^5 0 0nm 

s*©»**"cxs»f->yu ¥«ftS£i i am? ft 

so BBB tB/atlsckT, H/>^»15 
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K14/SiNK13/;^KI&*iRl 2 

*->^86*fflK H/>f-»l 5©08gl±B&fifii:&£ 

[0 0 2 0] 01 (b) \z*t±o^ Yi>y* 
gp l 5©^Nl«i:&«i i$i®ktmmk(0&®i'£&<b 

L-CV-X- >f?©'J-i>£«t£«);L?>fc«>©SS 

i om&m, m^mmtm «t a&g<bK 1 6 * n/ 

>^gp 1 5<Dft%aUzmm&J 1 0 nmfigff*j£*5o ft h 
i>C:©fg»C, Jt«'J^«j3>Kl 4«afK*»Wb«17 
W$n%, *©{fc v K2<9!ftlU& ffl/LtfaSffCV 
Di£K<fcaS i Nig 3 0£KJ?fti3 0nmSK«l«t 
So *t, Sg3©|g&R, «;t.«ECR75XvCVD 

iSKtffi^fcr^x-rqvDifetjLacvDS i02 R 

1 8£RJ¥ft8 0 0 nmSKBgU H/>?-15«* 
CVDS i02 Htl 8~Cltiktio 
[0 0 2 1] 01 (c) fcwtiSC, CVDS 

i 02 SI 1 8B** «*«CMPiM?ftHHTB»U 

3>«1 4*«»B*llT % flFBXhy^RTfciSiN 

■ i3cata«fj*i-e*T*#*« ±MtfcCMP»tc 

ZmmiftoZk-t:. S iNRl 3*Bttl<tDT^ 

©H/>*-«i stccvDSi02 ki 8^a«>ji$n 

[0 0 2 2] fcC. 02 (d) (C^t<t9H, >>xy h 
i>v^>^i£tC«t»3. S iNKl 3*5«tr5S iNR3 0 

-MBIiRl 2±©S iNKl 3#»**nfc^T! 
x 9 ^>^»Ti*-e-4©t» hU>^»15©SiN » 
Si 3 0©±Jgfi/.Btt. PBBR 1 2©&BttB 

ilft^o ±»LfcS iNKl 3fcotVS iNR3 0©x 

DS i02 Kl BflDBBffiBHU SiNRl3©RJl£ 
/<» KBBM1 2©awi©«tB*H>E««Wx *« 
ttB&l 1 Hffiffig<fc»>±#£ftgt*o *fcx C©¥ 
$<*tt«l l^BttB«CD±^t*i>CVDSi02 M 
1 8©fitlStt, B«R0ffl£*ttoTBjAdtife h U> 
f-Bl SOBBCffjpSU&ttB-CJBadiiSfcftC:. eg 

[0 0 2 3] ifctC, ft&liS iNR£7'7X?CVD& 
T-KS*«)7 OnmgjSifjgU COSiNKftz*^ 
•yfl/T, CVDS i02 Kl 8B3lC-!M K^*-^ 
BBB3 ±j£Lfcxy^>?lCefc!K 
-f H**- ;U6»R3 l©f£SB©tIH\ &4 Onmll 
tttnX. Y*>*- ;HS8K3 1 ©££|S©lgStt. 
*B(MMgl KDB^fiHf. il*»M0S 

[0 0 2 4] fcfc* 02 (e) tC^ti-5t, h 
X9f->y»CJ:»)/t*;K18BJI12*»*ta. * «• 
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{6iI12©>>xii hxyf >^iSi:iJt#j!|igifS£ 
frac:i:T% hU>?-Sl 5CDCVDS iOz Ml 86 
xu^>f£*l> CVDS ic-2 Kl 80±BttBttfi 
TU 02 (e) Cw*J:$fcjR»i:**. LfrU * 

1 1 \zmi$,2titz £ i 5<ii]g©±as 

tt» *M K**-JH6«B3 l-CBBSftfcttBtfto 
T^S©T% tEXB (06 !(d) #B) ©<£?&, 
>f-»l 5B£±tt©#W<i«tKl lBBtfBfibfc* 

[0 0 2 5] &lc. 02 (f) izmt&olZ. &&&& 
XttBfiCVDas«t"J:»)jRJ»»8ningB©y- K 

BftK 1 9 u * aar * * y -> 'J 3 >y 

- h mm 2 o 1 t u -> «i 3 >k*^e c v d mx-m 

mm 3 0 0 n mISBif 8 U j»VT*tt*** 'J 3 
>K«»b-C^'J->'j3^K*fiJ£JA<bL, -e©^c 
VDffitr.t!3CVDS i 02|K*KW^J4 0 0 nmgg 
JfcC 7*hUvjy57^ttBt«^T, C 
VD S i 02 B/*U 'J 3>K/r- hKftK 1 9 * 

/t*-=>ytr, y-h^bKi 9i:*'j^';3>y 

-hBB2 0fc*y^U3^y-hm«2 0±<OCVD 
S i02 K2 lC«v Mols h7>y^^»l©y- 
h«ffi»3*»J«t4. 

[0 0 2 6] t©Btt» HfllttttB-rft^ ^StSpt 
SSSfcibv LDD (Lijght ly Doped 
Drain) J&& ^-f K — /PlfiBUHJ^dL V-X 

• HU-Off^ BBBBBbfiiU 3>*^h*-;u« 
^ SBJB1& ^»'>^-H3>KJBlS**fTrjT. * 
B»BB*^B-r*. j 

[0027] iMiizhvypmnmTfmmmGt 

its MOSh5>y^*Bljoy-hBflaH'9^#'J 
5";3>y-hBH2 0*« % k^J (B7#B) tc^t 
i^ft^^Sffi l l tzmfestifc h u >*-iBlg©±8& 

^**^«<os«±»t*^}c, 

BB1 lBBkVfTLfcttBSkftoT^*. ttoT, M 

OS h7>vX^©^+^;uji©lg)[jp^ MOSh7> 

^^^©f-^^iHi^iRiof-^^sptijWsmisi© 

itttSftJ.*, MOS h5>b^**«i<!)j8*^ + *^ 
<aa^t jm L tz L # uttBfiEfflttT* * > t «t 
5B««tt*«IB±TS4. hU>^gB15tCV 
DSi0 2 Kl 8Zftm2>klC. SiNK30^ti« 
TZZtX, CVDS i02 kl 8©fflg(C}f5^t5^ 
-f pi>*-^BBR3 1 ©JtstoSSSfcx M0Sh7> 

y^*3tt«jBja*n**^««fcB3Wca-r*aBi:ta 
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9 

i&H-ii *) t: <r 5 c t -c t £. 
[0 0 2 8] !Si6©JBSS012 

*£tt©«JBfltt* hu>^s©i?i*#i8st£££-t* 

SfflLfctre&lK CLti£03£ < fc7j04£#!8L-tt& 
BJJt*. CCT% 03*<fctfEI4fc)U -faUfcgfiOMO 
S H7>y^^gBlkli>WS, MOSh7>'^*©f 
+ *;wi>i;£ft©^Srffi0£*-ffc©T-&£, *1\ E 
3 (a) (C^t«ta»Cs £Jt©JgS0!ll £Ml£l/t. 

1 l±(c;<y MfifcRl 2s SiNK13, 
flU^'Ja^Kl 4*Jfcj*U *©*7*h"jvy97 
-fttHStW^fcx MO S h3>5>X*«l ©«*£** 
$2©#US/'J3>K1 4/S iNKl 3/;t* Kfef| 
Kl 2©-n*-->y&* 1 lOxw^jr 

fcThl/>f-»l 5 4Jfe*-r*. fcfc, C<0hU>f-tt 
1 5£tf D>>'J3>|||I1 4/S iNKl 3//ty Klfitl 
Ml 2/*»(«MRl lCJBat*l*©*f^>yttx 

justt^xvi^fv^atBiv n/>*»i5© 

[00 2 9] Jkt, 03 (b) fc^-f hl/>f- 
SB 1 5-©*«{t&IK 1 1 $B£JgttM£©jtiii£££4b 
LTV— ^ • V^O'J-i'SiftfcWa.Sfc&Clfe 
8K, Mit««»fl3ttC iiftlWbBI 1 6 * h U>f-SB 

1 5©l*]3SlS£KJPtt 1 0 nmgfltfgj&t*. £«C© 
REIC. * 'J v 'J 3 >K 1 4 Sffl t 4>&&{bK 1 7 fcjgfig 
£ft5„ &(C, IfitUR/M^aECRr^XvCVDS 
g£^fc7*5XvCVD&t<£.5CVDSi02 1R 1 
8*KW«5 0 0 nm£»i«U H/>*»15*C 
VDS i0 2 Ml 8-C£lft-rs. &i>\ ±»Etfei?ft8<b 

1 5iC7l5«tS7-7X-?CVDSIwJ;SCVDS i 02 

iBStJfctt©J*K »SdVDtttJ:**«IWb«lft» i 

[0 0 3 0] B3. (c) iZfntXoC, CVDS 
i O2 Kl 8^*s «*JiCMPtt**flJivtBWu . 

3>K14iW9M3trC, Sff«^hu»^«-C*5SiN 
Kl 3Car%l*ijS(-Clt7$««. ±i£LfeCMPffilC 

tzmmtrsziiiis s iNKi 3*a<as«fc»jT^ 

©hl^>f-81St:CVDSi02Kl 8#Jf»ii£*l 
5o 

[0 0 3 1] 04 (d) t*ti-5C» ^i'^ 
x-vf->^ffitC«tO, SiNI13&x-vf->yf5. 

i NR-1 3fflx^^>yt:«t»}. M/>*-» 
1 5£%«l£*lTtifcCVDS i02 HI 8©*ffifflg 
14, SiNR13©K0J:'<9KJ6iBKl 2©R£©ft 

casta. *fc, co/mmmhri i*iaas<tD± 

fit** C V D S i O2 M 1 8©flStk a&Hifi©<l« 



(6) 

/0 

[0 0 3 2] *IC, ffi;lttSiNH«7°7X7CVD% 
■CBW»7 0nmSJtJt«ll, C<OSiNi*isr^i 
CVDS i O2 Kl 8MSC1M H.f>*- * 

4 0©JSas©*gli, tt4 0ijm«*i:fc-3T, 1M F 1 ? 
*-*lBll«4 0©«»©4«tt» *#fcgfc 1 1 ©5g 
IP*>M0S h5>s|;<*»l©f-+;M/flHifc 
i« ffifrKXatf®, C©£M©^ffiflfc:girtTfti3 5nm 

[0 0 3 3] E4 (ej) >7x>y h 

xyf->^acj:»)^» PftjflKl 2*&*+S. * 
t, «JEt4M0S h*>^*»l©y-hKftBI* 

IBIMBI 2©^xar hX3»f|>yxg4:ftiMfl«xg* 
froCtT-, fU>9-S15!©CVDSi02 Ml 8« 
20 iv^>y£*U CVDSij02 Rl 8ffl±ffi(Mttfi 
TU 04 (e) fcw*J:3j*tt»i:fc*. LfrU * 

SftlfcKi lizB&Li* fttz Huw-sbi 5t|g©±gB 
tt, H">*-;i.|fi||K4|o-c«K*ftfettlBi:&-3 
TH4©T, t£*09 (126 <jd) #JtK) ©.to*. 
>^&1 5WS±gS©^rta«l l£ffl#®MLfctt 

[0 0 3 4] 04 (fj) C*-TJ:^t» Hffi©B 

IMltHiCIT, y-hKMbKl'9*«i«U *© 
Jg> »«-r51? l Ji/U3>d-h^2 OttZtfyis 
» 'J ^ >K**« Lx *^T#B**.!K 'J 'J 3 >Ktit 
M!(LT^'J>>';3>K4®^fiifbL, *©&CVDSi 

02 K2-i*«Kt*. «d 7*h»jvy?7^a* 

SfflV>Tx CVDS i O2 W^')'y')^>^/f-Y 
mm \ 9 >?bk> y-MWbKl 9i:# 

Ui/l)3>y-hStS2 0fc)KD^D3>y-hafig2 
0±©CVDS i 0 2 K2 l!i:k:<fci>, MOSh-7>y 

^*Ki©y-h«i»3tfe*'r*. 

[0 0 3 5] ^©^tt, Hfflk^BSti.^ *fcC*-f 
iSatiO, LDD (L iigh t 1 y Doped 
.0 Drain) |£ K^k-^lglgKJB^ V-^ 
• Y u -f KIRIlBlURbA. a > * ^ h 

»(M6B*ffKr«. I 
[ 0 0 3 6 ] ±« Ufc h 1/ >b-S©»^Kfll«««-r 

li, MOS h7>^^^gBlby-hK'<bKl 9-?>*y. 

->'j3>-y-hm&2 0#, k*wi (07#s^) est 

X o tt ^mwmk 1 lCJJMj*ixfchU>7MBl§©±& 

so ^-^*jKi©iJK^{*t*^it:> x?aiiiHtt©JMift' 
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os h7>^^^o^^^;i/^<a®jijn^ mosi^ 

[ 0 0 3 7 ] W± N *$8l»* 2 fl®Hft®B»*l t «t & 

£*)©T-lifc^ 0 flJxJf, *&t8©£Sfg©Jfc®0!l 1 T- 
Di£{ct5CVDSi0 2 ffili:LT^Lt^ ^CV 

d c v d miz i 5 c v d s i o 2 k* « <t ^ c 
b\ 7 , 7X7cvDaiassiNioxyw 7 ^- c 

CVDiS*JttCVD«S*fcJ;aSiNfll0x»^ v ^ 

ffl^fc* U -> 'J 3 LTlftfE Lfcff, -tf ij 

K^-hmfii^T^oTtJc^o -e©flk *«TO©ttri 

[0 0 3 8] 

sftfc M'>f«s©iaj©i6iHi3& , i»4*ii, mo s 

3M0S h5>5?a*©J|»lte©*&*flilWJ-a;:-|: 
******** l/tSfc, Xftttfblfe$«tt8K© 



(7) 



/2 



10 



(d) (fcSiNK&MtUbft. x 

l/CCVDSiG 2 m<D®mizv<{ K**- 

mm&Ltzm. (n <icvDSio 2 ig, 

[03] *«W*iMLfcsj*©«»«2ffliS©|Mi 

®a®mm®T\ (a) ttM/>^a4^ Lfctt • 

«, <b) ttCVDSi0 2 jl5$*«LfcflMk (c) 
ttCVDS i0 2 «©±iB#S iNflt©±jffiffiBfcfc« 

* t- c v d s i o 2 mmd l fctts-e* s. 

[04] *«W*aU8Ufcsbt<ojgJi«i< O xS0»* 

a5©«iiis«f®0T, (d) a[s iNflitJttfufca, x 
^«tux««a l fem { e ) * K«ttg( 

^MS* Ltm ( f ) H(C VD S i'C-2 Ok * 'J ♦> 

[05] tt*©*#(ttJB«|i!iB*JS©xa©tti|i*i 
SHKRWr*, ***BB©MOS h5>j;**8© 
«W»ifiiaT, (a)HMJ>^MLfem 

(b) ttCVDSi0 2 K«|lt«Lfctt«, (c)ttC 
VDS i0 2 SS©±iS* 1 S i|NJiS©±®{fiiilc^5ST- 
C VD S i 0 2 KfcWBLfcjttJB-e**. 

[06] SE*©*#^g©;tj^^^©xg©^^x 

SJBfc^r^s ¥£fcgg:©Mos h7>i;^^g|j© 

«iSSBfS0T » ( d ) y\ ¥tmi&& x y Y x y =}- 

>^u *©»y-hK^jKtes©fc©©a#si3i*t 

fett», (e) JiCVDS i|0 2 8M> ^'Jy^n >®a 



[0 1 ] *«Bjj$ii ffl btzmomm i ©xs©^ 

SWWMWBiHT, (a) tthu ufc:R 
», (b) ttSiN«*Ja«Lft«fc:» CVDSi0 2 
«t««Lfc«»» (c) l±CVDS i 0 2 K©±B*i .o 
S iNS?©±S(ag(c^5^x-CVDS i0 2 HSWg 

[02] Ut*fl|©SSfi»J 1 ©X«©^3ji 



[07] 06 (e) ©Qgud&^Lfc 
[i?^©8Mf] 
1-MOS 

13, 3 0-SiN« 4 1 4>"sKiJS/y3>ai % 
16,1 l-timm, 18,21 
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